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| NTRODUCTI ON

Exterior Heat Distribution systens are used on npost DOD
facilities. Wth six thousand mles of heat distribution piping
on DOD facilities, the use of energy efficient systens is vital.
This paper summari zes the status of criteria for exterior heat

di stribution systens and addresses recent changes to criteria for
buri ed systens that have been inpl enented.

CRI TERI A FOR HEAT DI STRI BUTI ON SYSTEMsS
GENERAL

Latest design criteria policy for selection of type of exterior
heat distribution systens capable of transporting steam
condensate, or high tenperature hot water at tenperatures higher
than 250 degrees F (120 degrees Cis contained in the Cctober 4,
1994 Policy distributed to Corps offices by 11 October 1994
menmorandum  Army policy for these systens mrrors Corps policy
and is addressed in Arny Regul ation AR 420-49, Utility Services.
An upcom ng revision of the Corps AEl will make this criteria
per manent .

The policy allows buried systens to be used only when aboveground
and shall ow concrete trench systens cannot be used, elim nates
the use of air space systens with fiberglass casings and
elimnates the use of gland type end seals.

TM 5-810-17, HEATI NG AND COCLI NG DI STRI BUTI ON SYSTEMS

CGeneral design criteria for heat distribution systens are
contained in TM 5-810-17, Heating and Cooling Distribution
Systens. The TM provi des typical details for all systens

i ncl udi ng val ve manhol es, shall ow concrete trench design,

i nsul ation thickness tables and system sel ection criteria.

The selection policy will be incorporated into an EMthat wll be
replacing the TMin the near future.



CEGS 02552, PRE- ENG NEERED UNDERGROUND HEAT DI STRI BUTI ON SYSTEM

These systens are for underground high tenperature distribution
systens above 250 degrees F (120 degrees C). These systens are
to be used only in areas where aboveground and shal | ow concrete
trench systens cannot be used. This specification is an updated
version of CEGS 02695 whi ch changed requirenments from using
prequalified systens to a performance type of specification with
requi renents included that will ensure that these systens wll
gi ve us the best performance we can expect. The specification
covers the designing, furnishing, installing and testing

requi renents but does not address the design of val ve manhol es
whi ch are addressed in CEGS 02699.

CEGS 02554, ABOVEGROUND HEAT DI STRI BUTI ON SYSTEM

Thi s specification nunber was recently changed from CEGS 02697

Aboveground type heat distribution systens are al ways preferred
if acceptable to the user. The specification provides

requi renents for piping, insulation and protective covering as

wel | as supports.

CEGS 02555, PREFABRI CATED UNDERGROUND HEATI NG COOLI NG
DI STRI BUTI ON SYSTEM

These systens are allowed in all areas. These systens can be
used in |low tenperature heating service up to 250 degrees F (120
degrees C) as well as chilled water service. The specification
requi res that systens pass an end seal cycle test.

The specification is an updated version of CEGS 02698.

CEGS 02696, HEAT DI STRI BUTI ON SYSTEMS | N CONCRETE TRENCHES

CGenerally, shallow concrete trench systens are not to be used in
areas below the water table. The specification provides

requi renents for piping, insulation, protective covering and

wat er proofing of the trench. Insulations used are those that

wi |l not be destroyed under boiling conditions. |Insulation

t hi ckness tables are al so included.

CEGS 02699, VALVE MANHOLES AND PI PI NG AND EQUI PMENT | N VALVE
MANHOLES

This specification provides requirenents for manhol es, pi ping,
equi pnent, and manhol e wall penetrations. The specification is
intended to be used for all heat distribution systens. It should



be noted that there are no manhole requirenents in the

di stribution system specifications. This specification was
devel oped in order to inprove the perfornmance of heat

di stribution systens.

BACKGROUND OF CHANGES TO CRI TERI A FOR BURI ED H GH TEMPERATURE
HEAT DI STRI BUTI ON SYSTEMS

ELI M NATI ON OF PREQUALI FI CATI ON METHCD

Federal Acquisition Regulations require a waiver fromDOD in
order to use prequalified products. A request for waiver to
continue with the prequalification of underground heat
distributions systens (UHDS) was deni ed. Consequently the
Federal Agency Committee on UHDS net and established guidelines
for developing new criteria elimnating prequalification

requi renents for buried systenms. It was decided that information
from CERL and CRREL surveys would be used in the criteria

devel opnent .

CERL AND CRREL SURVEYS OF UNDERGROUND HEAT DI STRI BUTI ON SYSTEMS
CERL Survey of Drainable, Dryable and Air Testabl e Systens:

A survey teamfromthe U S. Arny Construction Engi neering
Research Laboratory (CERL) exam ned 35 air space type of heat
distribution systens at 15 federal installations within DoD and
the Departnent of Veterans Affairs. The team conducted al nost
100 conduit air pressure tests. Tests were conducted on about
t he same nunber of systens using fiberglass conduits as well as
steel conduits. Even in the absence of gland seals the

fi berglass conduits perforned significantly worse as conpared to
steel conduits. The fiberglass conduits had a failure rate 4
tinmes greater than steel conduits. |In addition to other val uable
findings, it was also learned that the failure rate of steel
conduits al one was significant.

CRREL Survey of Water Spread Limting (WsL)and Loose Fil
| nsul ation (LFI) Systens:

The U. S. Arny Col d Regi ons Research and Engi neering Laboratory
(CRREL) conducted an in-depth field study of WoL and LFI types
of underground heat distribution systens at 20 sites throughout
the United States. This research originated because of interest
in the performance of Federal Agency prequalified UHDS

The WBL system consi sts of preinsul ated pi pe sections that are
seal ed on each end and uses a conposite insulation with no air
space between the carrier pipe and casing. Adjacent pipe



sections are joined by a coupling assenbly that allows the pipe
sections to expand and contract freely. The LFI system consists
of installing a bare steel pipe pipe in fornmed trenches, filling
the trench to a specific level with cal cium carbonate powder

i nsul ation, covering the insulation with a vapor barrier and then
backfill to the final elevation



At each site, potential problemareas were identified using
infrared i magi ng. The survey team excavated and instrumented 11
WEL installations and four LFI systens which have been in service
fromone to 21 years. Results showed that both WSL and LF
systens had hi gher heat |osses than expect ed.

ANALYSI S OF CERL AND CRREL SURVEYS

Over the past few years, the Federal Agency Committee on UHDS

t hrough CERL and CRREL, has conducted surveys of the different
types of pre-approved underground steam and hi gh tenperature hot
wat er distribution systens. Various DDT systens were tested with
air pressure to determne casing integrity. Several WSL and LF
systens were subjected to infrared scanning to determ ne probl em
areas by heat |oss anal ysis.

Results of these tests cause doubt whether DDT, WSL or LF
systens would function properly for |ong periods of tine.
Unfortunately a heat |oss analysis of all three types of systens
was not perfornmed, therefore, it cannot be stated with certainty
as to which systemwould function nore satisfactorily over tine.
What is evident is that changes to all types of systens nust be
taken to inprove the efficiency and | ongevity of their systens.

NEW CRI TERI A

After results of the surveys were anal yzed, the Federal Agency
Comm ttee and experts in the Corps of Engineers net and
established guidelines for new criteria for UHDS. The Cor ps
Mobile District prepared the new specification and after several
iterations the newcriteria is conplete. Like all Corps criteria
the specification is a "living docunent” and there wll be
changes in the future.

CHANGES TO CRI TERI A FOR UHDS
There were many changes but the major changes are:

- No prequalification

No fiberglass casings for the air space type of system

d and type end seals not allowed

Thi cker casi ngs

Thi cker i nsul ati on



- Cathodic protection always required for steel cased systens

- Thermal performance test required for acceptance of installed
system

HOPES FOR THE FUTURE OF UHDS

- More | ow tenperature heating applications
- Hi gher tenperature resistant coatings

- Greater efficiency

- Availability of an industry standard for UHDS

| NDUSTRY | NI TI ATl VES

| ndustry shoul d devel op standards for prefabricated piping
systens; however the only standard in use today is the Corps
gui de specification. The other services, Departnent of Veterans
Affairs, local nunicipalities and universities have nmade
inquiries regarding our latest criteria and intend to use the
Corps criteria. Presently there is no effort by industry to
prepare a standard.

RESEARCH AND DEVELOPMENT EFFORTS
OVERVI EW

Arny, Navy and ot her governnent agency | aboratories have been
involved in R& of various aspects of heat distribution systens.
Specific areas presently being addressed include heat |oss
assunptions and cal cul ati ons, inproving system desi gns and

mai nt enance and | eak detection systens for buried piping systens.

NOTABLE EFFORTS
Fort Jackson, SC

At Fort Jackson, CERL and CRREL have instrunmented a trench and a
direct buried systemto neasure heat |loss. The goal is to record
and conpare |l ong term experience, nmaintenance efforts and costs,
any long termdeterioration, and experience wth | eak detection

t echnol ogy.



COVPUTER DESI GN TOOLS FOR HEAT DI STRI BUTI ON SYSTEM DESI GNERS
TYPI CAL CADD ( COMPUTER Al DED DESI GN AND DRAFTI NG DETAI LS

Typi cal CADD (Conputer Aided Design and Drafting) details are
avai lable fromthe Tri-Service CADD) G S Technol ogy Center CADD
Details Library. The details are contained on a CDROM di sk whi ch
wi |l be avail abl e throughout the Corps. The details are
conpatible with Intergraph and AutoCad. The heat distribution
systemdetails originated fromthe details in TM 5-810-17

The details are intended not to provide "Standard Details" but to
furnish CADD users with a starting point for the devel opnent of
project-specific details. For nore information contact

M. Justin Taylor, CEMP-EE (tel ephone 202-761-1246).

STEAM HEAT DI STRI BUTI ON PROGRAM

The Steam Heat Distribution Program SHDP) has been devel oped

whi ch cal cul ates steam di stribution systemfl ows, pressures, and
thermal efficiency. SHDP can be used to nodel new or existing
systens and to determne the effects of system nodifications.
Accurate nodels of steamdistribution systens can be devel oped
relatively quickly, and nodification of an existing nodel
requires little additional work. SHDP is designed to run on a
standard personal conputer. For additional infornmation contact
M. Mke Brewer, CERL (tel 800-USA-CERL).

HEATMVAP

The Heat Map program has been devel oped which all ows designers to
devel op a conputer nodel of district heating and cooling (DHC)
systens. The Heat Map programis intended to sinplify problem

di agnosi s and nodi fication of existing systens and desi gn of new
DHC systens. It also allows the designer to conpare various

desi gn scenarios even to conparing different heating nedia

(1e steamor |ow tenperature hot water). HeatMap interfaces with
di stribution systemdrawi ngs in AutoCAD. For additional
information contact M. Mke Brewer, CERL (tel 800-USA-CERL).

CONCLUSI ON

The energy efficiency of a heat distribution systemis directly
related to the quality of its design. Inprovenents in
performance of heat distribution systens including criteria
changes and use of better products are continually being reviewed
by the services. Dissem nation of changes in criteria will be in
techni cal manual s and Corps gui de specifications. New systens



wi |l be evaluated and requirenents included in criteria when
found accept abl e.
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